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CLAIMS 



[Claim(s)] 

[Claim 1] In the work-piece transport device of a press which conveys a work piece between presses within a press At 
least one pair of lift beams which it has been arranged to the work-piece conveyance direction at right and left, and were 
prepared free [ vertical movement ] in parallel with the work-piece conveyance direction (13), At least one carrier formed 
in each lift beam (13) movable along with the longitudinal direction of this lift beam (15), The subcarrier prepared in the 
carrier migration direction movable with the linear motor (31) along with the guide (37) prepared in said carrier (15) (30), 
The work-piece transport device of the press characterized by having the crossbar (17) which constructed across 
horizontally among said one pair of subcarriers (30) which counter mutually, and established the work-piece maintenance 
means (18) in which work-piece maintenance is possible. 

[Claim 2] In the work-piece transport device of a press which conveys a work piece between presses within a press At 
least one lift beam whose vertical movement has been arranged in the center of abbreviation of a longitudinal direction to 
the work-piece conveyance direction, and was enabled in parallel with the work-piece conveyance direction outside press 
working of sheet metal (13), At least one carrier formed in said lift beam (13) movable along with the longitudinal direction 
of this lift beam (15), The subcarrier prepared in the carrier migration direction movable with the linear motor (31) along 
with the guide (37) prepared in said carrier (15) (30), The work-piece transport device of the press characterized by 
having the work-piece maintenance means (18) which was formed in said subcarrier (30), and in which work-piece 
maintenance is possible. 

[Claim 3] At least one pair which counters mutually among said carriers (15) in the work-piece transport device of a press 
according to claim 1 is the work-piece transport device of the press characterized by constructing across a direct 
crossbar (17) horizontally between the carriers (15) of other pairs which are equipped with the subcarrier (30) which 
constructed across said crossbar (17) horizontally, and counter mutually. 

[Claim 4] The guide (37) which guides said subcarrier (30) when a carrier (15) moves to the edge of a lift beam (13) in the 
work-piece transport device of a press according to claim 1 to 3 is the work-piece transport device of the press 
characterized by having projected in the migration direction of a carrier (15) from the edge of a lift beam (13). 
[Claim 5] In the work-piece transport device of a press which conveys a work piece between presses within a press At 
least one pair of lift beams which it has been arranged to the work-piece conveyance direction at right and left, and were 
prepared free [ vertical movement ] in parallel with the work-piece conveyance direction (13), At least one carrier formed 
in each lift beam (13) movable along with the longitudinal direction of this lift beam (15), The subcarrier prepared in the 
carrier migration direction movable along with the guide (37) prepared in said carrier (15) (30), Construct across 
horizontally among said one pair of subcarriers (30) which counter mutually, and it has the crossbar (17) which established 
the work-piece maintenance means (18) in which work-piece maintenance is possible. The guide (37) which guides said 
subcarrier (30) when a carrier (15) moves to the edge of a lift beam (13) is the work-piece transport device of the press 
characterized by having projected in the migration direction of a carrier (15) from the edge of a lift beam (13). 
[Claim 6] In the work-piece transport device of a press which conveys a work piece between presses within a press At 
least one lift beam whose vertical movement has been arranged in the center of abbreviation of a longitudinal direction to 
the work-piece conveyance direction, and was enabled in parallel with the work-piece conveyance direction outside press 
working of sheet metal (13), At least one carrier formed in said lift beam (13) movable along with the longitudinal direction 
of this lift beam (15), The subcarrier prepared in the carrier migration direction movable along with the guide (37) prepared 
in said carrier (15) (30), It has the work-piece maintenance means (18) which was formed in said subcarrier (30) and in 
which work-piece maintenance is possible. The guide (37) which guides said subcarrier (30) when a carrier (15) moves to 
the edge of a lift beam (13) is the work-piece transport device of the press characterized by having projected in the 
migration direction of a carrier (15) from the edge of a lift beam (13). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] When this invention conveys a work piece about the work-piece transport device which conveys a 
work piece using an adsorption means especially between presses within a press, it relates to the work-piece transport 
device of a suitable press. 
[0002] 

[Description of the Prior Art] Before, the transfer feeder which carries out sequential conveyance of the work piece 
between each processing station is installed in the transfer press equipped with two or more processing stations in the 
body of a press. This transfer feeder equips right and left with one pair of parallel transfer bars to the work-piece 
conveyance direction, and each transfer bar is making the long picture covering all processing stations. 
[0003] As a conventional transfer feeder, are indicated by JP,1 1-104759A for example, and according to this official 
report The transfer bar of one pair of right and left consists of one objects of the long picture covering all processing 
stations, and it can go up and down two or more adsorption implements at predetermined spacing freely in the work-piece 
conveyance direction to this transfer bar. And it prepares in a longitudinal direction (the clamp direction) and a cross 
direction (the conveyance direction) respectively free [ migration with a linear motor ], it faces conveying a work piece, 
and enables it to correspond to change of the clamp/unclamping direction of the work piece by said adsorption implement. 

[0004] Moreover, as for the transfer feed bar driving gear, according to [ as other conventional examples of a transfer 
feeder, there are some which were indicated by J P, 10-3 14871, A, for example, and ] this official report, migration of a 
transfer bar (feed bar of this official report) was enabled at the upper and lower sides and longitudinal direction, and 
migration of a cross direction is equipped with the feed carrier connected so that it may be restrained, and the feed unit 
to which longitudinal slide movement of the feed carrier is carried out with a linear motor. 

[0005] furthermore, as other conventional examples of a transfer feeder For example, are indicated by JP,7-73756,B, and 
according to this official report Two or more carriers are formed in the guide rail (equivalent to said transfer bar) which 
can move one pair of right and left up and down respectively independently and free [ migration ] with a linear motor to 
the work-piece conveyance direction. He is trying to convey a work piece by adsorbing a work piece with the work-piece 
maintenance means which equipped the diameter and this crossbar with the crossbar, and moving a crossbar along with a 
guide rail with said linear motor between the carriers which counter mutually across each processing station. 
[0006] 

[Problem(s) to be Solved by the Invention] However, there are the following problems in the above-mentioned 
conventional transfer bar. Each transfer bar indicated by JP,1 1-104759,A and JP, 10-3 14871, A really covering all 
processing stations consists of objects, and since the number of the driving sources of the direction of feed is one, each 
stroke adjustment of delivery for every process, a lift, and work-piece conveyance height (the so-called feed level) has a 
certain constraint. That is, about a delivery stroke, since the conveyance pitch (distance between processes) is fixed, 
metal mold must be designed so that the distance between processes may become equal. There is a problem that it 
becomes difficult to design the optimal metal mold which took the interference curve etc. into consideration for the 
reason. Moreover, since it is between each processing station and must be made equal also about a lift or work-piece 
conveyance height, the optimal metal mold design suited or is difficult for this. Moreover, the transfer bar indicated by 
JP.7-73756.B is constituted so that two or more carriers can run by himself independently with a linear motor, 
respectively, but since the transfer bar (guide rail) really covering all processing stations consists of objects like the 
above, it has the problem that the lift stroke adjustment and the work-piece conveyance height for every process cannot 
be adjusted. 

[0007] This invention is made paying attention to the above-mentioned trouble, and aims at offering the work-piece 
transport device of a press which can perform easily work-piece conveyance from which adjustment of the delivery 
stroke for every process according to an individual is enabled, and the pitch between the processing processes which 
adjoined differs. Moreover, adjustment of a lift stroke and work-piece conveyance height according to an individual is 
enabled for every pair of a lift beam, and it is also making into the purpose to offer the work-piece transport device of a 
press which can design the optimal metal mold. 
[0008] 

[Means for Solving the Problem and its Function and Effect] In the work-piece transport device of the press with which 
the 1st invention conveys a work piece between presses within a press in order to attain the above-mentioned purpose 
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At least one pair of lift beams which it has been arranged to the work-piece conveyance direction at right and left, and 
were prepared free [ vertical movement ] in parallel with the work-piece conveyance direction, At least one carrier 
formed in each lift beam movable along with the longitudinal direction of this lift beam, It constructs across horizontally 
between the subcarrier prepared in the carrier migration direction movable with the linear motor along with the guide 
prepared in said carrier, and said one pair of subcarriers which counter mutually, and is considering as the configuration 
equipped with the crossbar which established the work-piece maintenance means in which work-piece maintenance is 
possible. 

[0009] According to the 1 st invention, since the subcarrier was independently prepared in the carrier migration direction 
free [ migration ], the delivery stroke of a crossbar longer than the work-piece conveyance direction delivery stroke of a 
carrier simple substance is realizable by being able to set it as arbitration, the migration length, i.e., the work-piece 
mileage between services, of a crossbar, and making a subcarrier offset to the abbreviation mid gear of a carrier by 
addition of each stroke of a carrier and a subcarrier. Therefore, prepare in the lift beam of the long picture covering all 
stations, and the carrier of each other is made to connect, also in the work-piece transport device in which each carrier 
was made to carry out the same stroke by the same motion by one feed driving means, a subcarrier can adjust a feed 
stroke and work-piece conveyance from which the pitch between the adjoining processing stations differs can be 
performed easily. Moreover, by driving a subcarrier with a linear motor, since lightweight-izing and a miniaturization can do 
a work-piece transport device, in also being able to make small capacity of other driving sources in a work-piece 
transport device, and there being also few manufacturing costs and ending, the chatter of the bar at the time of 
deactivation and inching can be stopped, and the endurance of each part of work-piece equipment can be raised. 
Furthermore, since improvement in the speed by the linear motor and high location precision-ization can be attained, even 
when there is a part where the conveyance pitch between processing stations is longer than others, it can follow enough 
and can respond to high-speed operation of a press. Furthermore, the elevating length of a work-piece maintenance 
means and a crossbar and the conveyance direction delivery stroke can be independently set up for every lift beam by 
dividing a lift beam, respectively. For this reason, since the elevating length of said crossbar and the conveyance direction 
delivery stroke can be adjusted for between [ every ] adjoining processing stations and the timing of a delivery motion can 
be changed, work-piece conveyance which balanced metal mold for between [ every ] processing stations can be set up. 
Moreover, the vertical direction home position (feed level) for every processing station can be set as the location 
corresponding to metal mold. Consequently, the optimal metal mold can be designed. 

[0010] Moreover, the 2nd invention is set to the work-piece transport device of a press which conveys a work piece 
between presses within a press. At least one lift beam whose vertical movement has been arranged in the center of 
abbreviation of a longitudinal direction to the work-piece conveyance direction, and was enabled in parallel with the work- 
piece conveyance direction outside press working of sheet metal, At least one carrier formed in said lift beam movable 
along with the longitudinal direction of this lift beam, It is considering as the configuration equipped with the subcarrier 
prepared in the carrier migration direction movable with the linear motor along with the guide prepared in said carrier, and 
the work-piece maintenance means which was formed in said subcarrier and in which work-piece maintenance is possible. 

[001 1] According to the 2nd invention, instead of at least one pair of lift beams prepared in right and left to the work- 
piece conveyance direction in the 1 st invention, it is the configuration which has arranged at least one lift beam in the 
center of abbreviation of a longitudinal direction, and while the effectiveness as the 1 st invention that it is the same such 
even case is acquired, the configuration of a work-piece transport device is made simple, and it can miniaturize. 
[0012] Moreover, at least one pair which the 3rd invention counters mutually among said carriers in the 1st invention is 
equipped with the subcarrier which constructed across said crossbar horizontally, and is taken as the configuration which 
constructed across the direct crossbar horizontally between the carriers of other pairs which counter mutually. 
[0013] According to the 3rd invention, the location in which a subcarrier is prepared among two or more carriers may be 
decided and constituted according to magnitude, such as the need for the degree of freedom of a metal mold design, and 
the need for a big delivery stroke, and can set work-piece mileage between services as arbitration by the delivery stroke 
of only a carrier, and stroke addition of a carrier and a subcarrier, respectively. For example, the conveyance pitch 
between processing stations may be larger than the conveyance pitch between other processing stations, and one pair of 
carriers equipped with the subcarrier which constructed across the crossbar horizontally which counter mutually are 
formed in the conveyance area between the processing stations where that conveyance pitch is large in this case. Since 
a bigger delivery stroke than the conveyance area between the processing stations of the others which formed by this the 
carrier which constructed across the crossbar horizontally directly can be set up, the optimal metal mold design is 
attained. Moreover, cost can be reduced according to need by forming one pair of carriers which equipped only the lift 
beam corresponding to a processing station required in this way with the subcarrier which constructed across the 
crossbar horizontally and which counter mutually. 

[0014] When a carrier moves the 4th invention to the edge of a lift beam in either the 1st invention thru/or the 3rd 
invention, the guide which guides said subcarrier is considered as the configuration projected in the migration direction of 
a carrier from the edge of a lift beam. 

[0015] According to the 4th invention, when a carrier moves to the edge of a lift beam, a subcarrier and a crossbar can be 
moved to the location exceeded in the way outside the carrier migration direction from the edge of a lift beam. While 
work-piece mileage between services can be set up and process planning becomes easy by this, without being restrained 
by the die length of a lift beam, the die length of a lift beam can be constituted short. Moreover, even when two or more 
lift beams are arranged to a serial at a longitudinal direction and the contiguity section of the adjoining lift beams is 
located in the center of abbreviation of a processing station (metal mold), a crossbar can be certainly moved in the center 
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of abbreviation of a processing station. 

[0016] In the work-piece transport device of the press with which the 5th invention conveys a work piece between 
presses within a press At least one pair of lift beams which it has been arranged to the work-piece conveyance direction 
at right and left, and were prepared free [ vertical movement ] in parallel with the work-piece conveyance direction. At 
least one carrier formed in each lift beam movable along with the longitudinal direction of this lift beam, The subcarrier 
prepared in the carrier migration direction movable along with the guide prepared in said carrier, Construct across 
horizontally among said one pair of subcarriers which counter mutually, and it has the crossbar which established the 
work-piece maintenance means in which work-piece maintenance is possible. When a carrier moves to the edge of a lift 
beam, the guide which guides said subcarrier is considered as the configuration projected in the migration direction of a 
carrier from the edge of a lift beam. 

[0017] According to the 5th invention, even if the driving means of the subcarrier in the 4th invention is not a linear 
motor, when migration of a carrier is made to follow using a pulley and a belt and a subcarrier is moved, without having a 
driving source original with the case of a servo motor drive, or a subcarrier, for example, the same effectiveness as the 
4th invention can be acquired. 

[0018] In the work-piece transport device of the press with which the 6th invention conveys a work piece between 
presses within a press At least one lift beam whose vertical movement has been arranged in the center of abbreviation of 
a longitudinal direction to the work-piece conveyance direction, and was enabled in parallel with the work-piece 
conveyance direction outside press working of sheet metal, At least one carrier formed in said lift beam movable along 
with the longitudinal direction of this lift beam, The subcarrier prepared in the carrier migration direction movable along 
with the guide prepared in said carrier. When it has the work-piece maintenance means which was formed in said 
subcarrier and in which work-piece maintenance is possible and a carrier moves to the edge of a lift beam, the guide 
which guides said subcarrier is considered as the configuration projected in the migration direction of a carrier from the 
edge of a lift beam. 

[0019] According to the 6th invention, instead of at least one pair of lift beams prepared in right and left to the work- 
piece conveyance direction in the 5th invention, it is the configuration which has arranged at least one lift beam in the 
center of abbreviation of a longitudinal direction, and while the effectiveness as the 5th invention that it is the same such 
even case is acquired, the configuration of a work-piece transport device is made simple, and it can miniaturize. 
[0020] 

[Embodiment of the Invention] Below, with reference to a drawing, the operation gestalt of this invention is explained at a 
detail. First, a transfer press is explained based on drawing 1 - drawin g 4 . Drawing 1 is the whole perspective view 
showing typically the transfer press with which this invention is applied, and drawing 2 is the front view of this transfer 
press, and is drawing showing the operational status of a transfer feeder. Moreover, drawing 3 and drawing 4 are the flat- 
surface sectional views and side elevations of this transfer press, respectively. 

[0021] In drawing 1 and drawing 4 , a transfer press 1 arranges the press unit 2 of plurality (this operation gestalt four) by 
which the modularization was carried out along the work-piece conveyance direction, is constituted, and is equipped with 
the processing stations W1-W4 corresponding to each press unit 2. The transfer press 1 is equipped with the controller 3 
as a control means which has the control panel and control panel which are not illustrated, the ingredient feeder which is 
not illustrated, and the transfer feeder 10 grade which mentions a detail later. Now, in this transfer press 1, let left-hand 
side in drawing into the conveyance upstream of a work piece 1 1, and let right-hand side be a conveyance lower stream 
of a river. 

[0022] Each press unit 2 which constitutes a transfer press 1 has with the slide 5 with which it connects with the crown 4 
with which the slide driving force transfer device was built in through plunger 5A at said slide driving force transfer device, 
and upper metal mold (not shown) is attached, and the bed 6 with which bolster 6A in which the Shimokane mold (not 
shown) is attached was prepared. In addition, the usual bolster fixed to the moving bolster or the bed 6 can be used for 
bolster 6A. 

[0023] Between the adjoining press unit 2 and 2, by plane view, right and left are countered toward the work-piece 
conveyance direction, and one pair of aplite 7 and 7 is set up by the maximum upstream of the work-piece conveyance 
direction, and press unit 2 edge by the side of the lowest style, respectively. In each aplite 7, the tie rod 8 which connects 
firmly said crown 4, a bed 6, and aplite 7 has penetrated in the vertical direction. Moreover, as shown in drawing 1 and 
drawing 4 , each slide 5 is driven by the slide mechanical component 20 which has the flywheel 22 grade by which a 
rotation drive is carried out by the Maine motor 21 formed every press unit 2 and this Maine motor 21. 
[0024] The controller 3 is equipped with arithmetic units, such as a microcomputer and a high-speed floating point unit, 
controls each lift driving means, the carrier driving means, and the work-piece maintenance means of mentioning later, 
and drives a transfer feeder 10 while it controls each slide mechanical component 20 and drives slide 5. This controller 3 
is equipped with generalization control means 3E which generalizes and controls W1-W4 control-means 3A which controls 
the slide mechanical component 20 for every press unit 2, respectively - 3D, and such W1-W4 control-means 3A - 3D. 
Each W1-W4 control-means 3A - 3D have the function equivalent to the control means of a common independent press, 
control the corresponding slide mechanical component 20 of the processing stations W1-W4 regardless of other slide 
mechanical components 20, and drive each slide 5 independently. Generalization control means 3E is controlling W1-W4 
control-means 3A corresponding to each slide 5 - 3D according to each slide motion which suited a work-piece 
processing procedure and it, controls the slide mechanical component 20 of the processing station (W1-W4) 
corresponding to each control means 3A-3D by this, and carries out the synchronous drive of each [ slide 5 ]. Moreover, 
the controller 3 is equipped with T1 - the T-four control means 3F-3I for controlling a transfer feeder 10, and T1 - the 
T-four control means 3F-3I are controlling four feed units 12 mentioned later, respectively. 
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[0025] Next, a transfer feeder 10 is explained. A transfer feeder 10 carries out sequential conveyance of the work piece 
1 1 processed at each processing stations W1-W4 at the downstream within the conveyance area T1 set as the 
downstream of the last processing station (here W4) for the adjoining processing station W1 - W4, respectively - T four, 
and consists of drawin g 2 and four feed units 12 arranged in the conveyance area T1 - T four, respectively as shown in 3. 

[0026] Each feed unit 12 is equipped with the following. That is, it has the lift beams 13 and 13 whose vertical movement 
of one pair of right and left horizontally estranged so that it might be arranged in parallel along the work-piece 
conveyance direction and might not interfere with a slide motion probably was enabled. The lift driving means which has 
the lift shaft servo motors 14 and 14 and supporter material 14a by which is attached in the lift beams 13 and 13 and a 
vertical drive is carried out with said lift shaft servo motors 14 and 14 is prepared in the upper part of the lift beams 13 
and 13 of one pair of these right and left, and vertical movement of the lift beam 13 drives by outputting a control signal 
to each lift driving means from T1 corresponding - the T-four control means 3F-3I. Moreover, carriers 1 5 and 1 5 are 
formed in the lower part of each lift beam 13 and 13 free [ migration to the longitudinal direction of the lift beam 13 ]. 
Between the lift beam 13 and the carrier 15, it has the carrier driving means which has the linear motors 16 and 16 (refer 
to drawing 6 ) which drive each carrier 15 to the longitudinal direction of the lift beam 13, and carrier migration is 
controlled by outputting a control signal to each carrier driving means from T1 corresponding - the T-four control means 
3F-3I. 

[0027] Furthermore, subcarriers 30 and 30 (it mentions later for details) are formed in the lower part of each carriers 15 
and 15 free [ migration to the longitudinal direction of the lift beam 13 ], respectively, and the linear motors 31 and 31 as 
a subcarrier driving means which drives a subcarrier 30 in the migration direction of a carrier 1 5, i.e., the longitudinal 
direction of the lift beam 13, so that it may mention later for details are formed between the carrier 15 and the subcarrier 
30. The crossbar 1 7 is constructed between said subcarrier 30 prepared in the carriers 1 5 and 1 5 of one pair of right and 
left which counter mutually, and 30, and the work piece 1 1 is formed in the vacuum cup equipment to which it can stick in 
a predetermined number part (this operation gestalt four places) by the crossbar 17 as a work-piece maintenance means 

18. The control signal is inputted into the work-piece maintenance means 18 for every crossbar 17 from T1 corresponding 
- the T-four control means 3F-3I, and, thereby, actuation of adsorption is controlled. 

[0028] Next, a subcarrier driving means is explained to a detail based on drawing 5 and drawing 6 . Drawing 5 is the front 
view of the subcarrier driving means of this operation gestalt, and drawing 6 is the right side view of drawing 5 . As shown 
in drawing 5 and drawing 6 , a linear motor 16 is arranged along the work-piece conveyance direction between the lift 
beam 1 3 and the frame 1 9 of a carrier 1 5, and the linear guides 27 and 27 are arranged in the both sides of this linear 
motor 16 along the work-piece conveyance direction, guide-rail 27a of each linear guide 27 — the inferior surface of 
tongue of the lift beam 13 — moreover, guide member 27b of the linear guide 27 is attached in the top face of said frame 

19, respectively, and guide member 27b is being engaged free [ sliding ] in the condition of having hung to guide-rail 27a. 
With each linear motor 16, each carrier 15 can run by himself now independently along with the linear guide 27. primary 
coil 1 6a which constitutes said linear motor 1 6, and the 2nd order — a conductor (it consists of a ferromagnetic or a 
permanent magnet) — among 16b Either either to the lift beam 13 side by having laid another side to the carrier 15 side 
so that it may counter with said one side, and inputting a control signal from each T1 -T-four control means 3F-3I 
corresponding to primary coil 16a It can be made to run a carrier 15 at arbitrary rates along with the linear guide 27 now. 
[0029] Moreover, between the frame 19 of a carrier 15, and the frame 32 of a subcarrier 30, a linear motor 31 is arranged 
along the work-piece conveyance direction, and the linear guides 37 and 37 are arranged in the both sides of this linear 
motor 31 along the work-piece conveyance direction, guide-rail 37a of each linear guide 37 — the inferior surface of 
tongue of the frame 19 of a carrier 15 — moreover, guide member 37b of the linear guide 37 is attached in the top face of 
the frame 32 of a subcarrier 30, respectively, and guide member 37b is being engaged free [ sliding ] in the condition of 
having hung to guide-rail 37a. When a carrier 15 moves to the longitudinal direction edge of the lift beam 13, this guide- 
rail 37a is attached so that it may project in the method of the outside of the carrier migration direction rather than the 
longitudinal direction edge of this lift beam 1 3. Moreover, each subcarrier 30 can run by himself now independently along 
with the linear guide 37 with each linear motor 31. primary coil 31a which constitutes said linear motor 31, and the 2nd 
order — a conductor (it consists of a ferromagnetic or a permanent magnet) — among 31 b To the frame 1 9 side of a 
carrier 1 5, either has laid any or another side at the frame 32 side of a subcarrier 30 so that it may counter with said one 
side. It can be made to run a subcarrier 30 at arbitrary rates along with the linear guide 37 by inputting a control signal 
from each T1 -T-four control means 3F-3I corresponding to primary coil 31a now. 

[0030] Next, actuation of the subcarrier driving means of the above-mentioned configuration is explained. If a carrier 15 
drives with a linear motor 16, a carrier 15 will move to the longitudinal direction of the lift beam 13. Moreover, if a 
subcarrier 30 drives with a linear motor 31, a subcarrier 30 will move in the migration direction of a carrier 15. By this, to 
a carrier 15, a subcarrier 30 will be offset further and will be moved. Therefore, the movement magnitude of a crossbar 17 
becomes a thing adding each movement magnitude of a carrier 1 5 and a subcarrier 30, and can control the location of a 
crossbar 17, i.e., the conveyance location of a work piece 1 1, by controlling the movement magnitude of a carrier 15 and a 
subcarrier 30 to the specified quantity, respectively. 

[0031] Here, with reference to drawing 2 and drawing 3 , the conveyance approach of the work piece 1 1 by the transfer 
feeder 10 of the above configurations is explained. First, in the conveyance area T1, if processing at the processing 
station W1 is completed and slide 5 starts to go up, the carrier 15 of the lift beam 13 in a predetermined height location 
will be moved towards the edge by the side of the processing station W1 along with the lift beam 13 with a linear motor 
1 6. When work-piece mileage between services is filled only with the migration length of a carrier 1 5 at this time Although 
a subcarrier 30 does not have the need of making it setting up and moving to the work-piece conveyance direction 
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abbreviation mid gear of a carrier 1 5 When work-piece mileage between services is not filled only with the migration 
length of a carrier 15 (i.e., when the location of the processing station W1 is in the method of outside [ edge / of the lift 
beam 13 ]) It is made to move so that the predetermined distance offset of the subcarrier 30 may be carried out with a 
linear motor 31 at the processing station W1 side rather than the work-piece conveyance direction abbreviation mid gear 
of a carrier 1 5. Thereby, a subcarrier 30 and a crossbar 1 7 move to the abbreviation mid-gear (see subcarrier 30A and 
crossbar 17A which were shown with two-dot chain line in drawin g 2 and drawin g 3 ) upper part of the processing station 
W1, respectively, and move vacuum cup equipment (work-piece maintenance means 18) to the work-piece adsorption 
location of the processing station W1. Next, the lift beam 13 is dropped in this location, and a work piece 1 1 is adsorbed. 
[0032] Then, while raising the lift beam 13 and moving a carrier 15 to the edge by the side of the downstream W2, i.e., a 
processing station The predetermined distance migration of the subcarrier 30 is made to carry out in the direction of a 
lower stream of a river as well as a carrier 15 if needed like the above-mentioned. Predetermined distance offset is 
carried out at the processing station W2 side rather than the work-piece conveyance direction abbreviation mid gear of a 
carrier 15. A subcarrier 30 and a crossbar 17 are moved to the abbreviation mid gear (see subcarrier 30B and crossbar 
17B which were shown with the two-dot chain line in drawin g 2 and drawing 3 ) of the processing station W2. Thereby, 
vacuum cup equipment (work-piece maintenance means 18) is located in the work-piece release location of the 
processing station W2. And the lift beam 13 is dropped in this location, and a work piece 11 is released. Subsequently, the 
lift beam 13 is raised, and inside [ the inside where the slide 5 of the processing station W2 does not descend 
completely ], i.e., before press working of sheet metal in the processing station W2 is started, a carrier 15 is returned to 
the abbreviation mid gear of the conveyance area T1 so that a subcarrier 30 and a crossbar 17 may not interfere with a 
slide 5 metallurgy mold. 

[0033] Then, if processing at the processing station W2 is completed, a crossbar 1 7 will be moved by migration of the lift 
beam 1 3, a carrier 1 5, and a subcarrier 30 in the conveyance area T2 as well as the feed unit 1 2 of the conveyance area 
T1. And like these, by driving each feed unit 12 similarly in conveyance area T3 and T four, work-piece carrying in by all 
the conveyance area T1 - T four and taking out are performed, and it sends out to the product taking-out equipment 
which finally is not illustrated from conveyance area T four. In addition, in fact, migration of a carrier 1 5 and a subcarrier 
30 is not performed after the lift beam 13 has stood it still, but it is performed in the midst of vertical movement of the lift 
beam 13. By carrying out like this, efficient conveyance can be performed in the coincidence drive of a driving shaft, and 
working speed (operation stroke number) can be enlarged. 
[0034] Next, the effectiveness by this operation gestalt is explained. 

(1) In the transfer press which has two or more processing stations One pair of lift beams 13 and 13 which corresponded 
for between [ every ] adjoining processing stations, respectively are met in the work-piece conveyance direction. In 
parallel And prepare free [ vertical movement ] and the carriers 15 and 15 driven along with the longitudinal direction by 
the predetermined driving means (the above-mentioned operation gestalt linear motor 16) with each lift beam 13 and 13 
are formed. Furthermore, subcarriers 30 and 30 are formed in these carriers 15 and 15 respectively free [ migration to the 
longitudinal direction of the lift beam 13 ]. And the crossbar 17 which it is made to drive these subcarriers 30 and 30 with 
linear motors 31 and 31, and established the work-piece maintenance means 18, such as vacuum cup equipment, between 
one pair of subcarriers 30 which counter, and 30 was constructed. For this reason, the delivery stroke of a crossbar 1 7 
can be adjusted for between [ every ] processing stations by controlling the migration length of the carriers 15 and 15 
which corresponded for between [ every ] processing stations, respectively, and subcarriers 30 and 30. Also in the 
transfer press with which the conveyance pitches between adjoining processing stations differ by this, respectively, work- 
piece conveyance can be performed certainly, therefore the die length of a transfer press line can be short designed the 
optimal as compared with the former which in such a case arranged the total conveyance pitch with the maximum 
conveyance pitch, and was designing it. Moreover, since a direct work piece can be conveyed to the next processing 
station, without establishing an idle station in the part of aplite even if it is the transfer press with which aplite exists 
between processing stations, the die length of the transfer press line of the whole including all processing stations can be 
shortened. 

[0035] (2) Since the elevating length of the lift beam 13 and the delivery stroke of a crossbar 1 7 can adjust for every 
processing station, respectively, the delivery motion of a work-piece maintenance means and its timing can be adjusted 
for every processing station. Moreover, the home position (feed level) for every processing station can be set as the 
location corresponding to metal mold. Consequently, work-piece conveyance corresponding to metal mold can set up for 
every process, and the optimal metal mold design can be performed. 

(3) Since linear motors 16 and 31 constitute the driving means of a carrier 15 and a subcarrier 30, respectively, the 
configuration of a carrier 15 and a subcarrier 30 becomes simply compact and lightweight-izing and a miniaturization can 
do a work-piece transport device, capacity of other driving sources in a work-piece transport device can also be made 
small, and there are also few manufacturing costs and they end. Moreover, by lightweight-ization of a work-piece 
transport device, the chatter of the bar at the time of deactivation and inching can be stopped, and the endurance of 
each part of work-piece equipment can be raised. Furthermore, since improvement in the speed by the linear motor and 
high location precision-ization can be attained, even when there is a part where a conveyance pitch is longer than others 
among two or more processing stations, it can follow enough and correspondence in high-speed operation of a press is 
attained. 

[0036] (4) Although the subcarrier 30 which constructed across the crossbar 1 7 horizontally is formed in each carrier 1 5 
in the above-mentioned example For example, it responds to magnitude, such as the need for the degree of freedom of a 
metal mold design, and the need for a big delivery stroke. A desired location may be decided [ from ] among two or more 
carriers 1 5, a subcarrier 30 may be formed only in this carrier 1 5, and work-piece mileage between services can be set as 
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arbitration in this case, respectively by the delivery stroke of only a carrier 15, and stroke addition of a carrier 15 and a 
subcarrier 30. If it is on practical use and explains, the conveyance pitch between processing stations may be larger than 
the conveyance pitch between other processing stations. For example, at the processing station (W1) of the maximum 
upstream of a transfer press, since blank material is processed, as compared with the metal mold dimension after degree 
process, the dimension of metal mold becomes large and the conveyance pitch between a processing station (W1) and a 
processing station (W2) becomes larger than the conveyance pitch between the processing stations after degree process. 
In this case, one pair of carriers 15 equipped with the subcarrier 30 which constructed across the crossbar 17 horizontally 
which counter mutually are formed in the conveyance area between the processing stations where that conveyance pitch 
is large. Since a bigger delivery stroke than the conveyance area between the processing stations of the others which 
formed by this the carrier 15 which constructed across the crossbar 17 horizontally directly can be set up, the optimal 
metal mold design is attained. Moreover, cost can be held down to necessary minimum by forming one pair of carriers 15 
which equipped only the lift beam 13 corresponding to a processing station required in this way with the subcarrier 30 
which constructed across the crossbar 1 7 horizontally and which counter mutually. 

[0037] (5) When a carrier 15 moves to the longitudinal direction edge of the lift beam 13, constitute so that guide-rail 37a 
of the linear guide 37 which guides the subcarrier 30 prepared in the carrier 15 may exceed in the method of the outside 
of the carrier migration direction rather than the longitudinal direction edge of said lift beam 13. Thereby, a crossbar 17 
can be moved to the location exceeded to the method of outside [ edge / of the lift beam 13 ]. For this reason, even 
when the contiguity section of lift beam 1 3 comrades which arrange and adjoined two or more lift beams 1 3 in the work- 
piece conveyance direction on the abbreviation straight line is focusing on the abbreviation for a processing station, 
work-piece conveyance to the metal mold location of the center of abbreviation of this processing station can be 
performed certainly, and constraint with a conveyance pattern is lost. Moreover, since work-piece conveyance can be 
carried out corresponding to various ingredient feeders and product taking-out equipment, without being restrained by the 
conveyance direction die length of the lift beam 13 even when an ingredient feeder or product taking-out equipment has 
been arranged at the upstream or the downstream of a processing station, respectively, for example, the degree of 
freedom of process planning of a transfer press line goes up. 

[0038] In addition, although the above-mentioned operation gestalt showed the example using the linear motor 16 as a 
carrier driving means, as it is not limited to this, for example, is shown in drawin g 7 , the pinion 42 by which a rotation 
drive is carried out with a servo motor 43, and the rack 41 attached in the longitudinal direction of the lift beam 13 are 
meshed, and you may make it drive a carrier 15 with a servo motor 43, or power transmission devices, such as a ball 
screw, may be used. 

[0039] Moreover, with the above-mentioned operation gestalt, although the lift beam 13 is divided for every process, it 
may divide the lift beam 13 for every two or more processes. In this case, two or more carriers are formed on one lift 
beam 13, and work-piece conveyance between each processing station is made to perform. 

[0040] Moreover, prepare in the lift beam of the long picture covering all stations, the carrier of each other is made to 
connect like before, and the delivery stroke of a crossbar can be adjusted for every processing station by preparing a 
subcarrier in said carrier also in the work-piece transport device in which each carrier was made to carry out the same 
stroke by the same motion by one feed driving means. By making a subcarrier drive with a linear motor furthermore, the 
increment in weight of a work-piece transport device can be suppressed to the minimum. 

[0041] Furthermore, with the above-mentioned operation gestalt, although the lift beam 13 is parallel to the work-piece 
conveyance direction, and makes a pair to a longitudinal direction and is prepared in it, like drawin g 8 , drawing 9 , and 
drawin g 10 , it may not be made into a pair but may be arranged in the center of abbreviation of a longitudinal direction. In 
this case, the lift beam 13 is arranged so that the press-working-of^sheet-metal area between slide 5 and bolster 6A may 
not be started, and a crossbar is moved from lift beam 13 edge by the migration stroke of a subcarrier up to a processing 
station abbreviation core. In addition, although drawing 8 , drawing 9 , and drawing 10 are the cases of the Tandy press 
line, this work-piece transport device may be used for a transfer press. 

[0042] In addition, when a carrier moves to the edge of a lift beam, about the configuration which the guide which guides 
said subcarrier has projected in the migration direction of a carrier from the edge of a lift beam, it does not matter even if 
the driving means of a subcarrier does not need to be a linear motor, and you may be other driving means and it is the 
configuration which follows to migration of a carrier, without having a driving source original with a subcarrier. Drawing 1 1 
shows the example in which a subcarrier follows. In drawin g 1 1 R> 1, a pinion shaft is prepared in the abbreviation center 
section of the side face of a carrier 1 5 free [ rotation ], and the pinion 54 is attached in the outside edge of this pinion 
shaft. The pinion 54 has geared on the rack 51 prepared in the side face of the lift beam 13. The pulley 81 is attached in 
the other end of a pinion shaft. Moreover, it is prepared in the longitudinal direction (that is, work-piece conveyance 
direction) order both ends of the lift beam 1 3 of a carrier 1 5 free [ rotation of pulleys 82 and 82 ], and said pulley 81 and 
pulleys 82 and 82 are looped around the endless-like belts 83, such as a timing belt. The subcarrier 30 is attached in the 
pulley 82 of order, and the endless-like belt 83 between 82, and the predetermined tension is given to this endless-like 
belt 83 by the tension pulleys 84 and 84 prepared near the pulley 81 order. By this configuration, a subcarrier 30 follows 
to migration of a carrier 15, and moves along with the longitudinal direction of the lift beam 13. 
[0043] As explained above, this invention does the following effectiveness so. 

(1) The lift beam whose vertical movement was enabled by the lift driving means was prepared in parallel along the work- 
piece conveyance direction, the carrier was formed in this lift beam free [ migration ] along with that longitudinal direction, 
and the subcarrier is further prepared in the carrier free [ migration ] with the linear motor along with the longitudinal 
direction of a lift beam. For this reason, since the timing of delivery motions, such as every lift beam, a lift stroke for 
every pair of each lift beam, a delivery stroke, and a feed level, can be adjusted, respectively, even when it is the transfer 
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press with which conveyance pitches differ between processing stations, work-piece conveyance can be carried out 
certainly. Therefore, work-piece conveyance corresponding to metal mold can be set up, and the optimal metal mold 
design can be performed by this. 

(2) A work-piece maintenance means becomes more movable in the location offset to the method of the outside of the 
carrier migration direction than the mid gear of a carrier by attaching a subcarrier in a carrier free [ migration in the 
carrier migration direction (the work-piece conveyance direction) ], and attaching the crossbar which established the 
work-piece maintenance means or the work-piece maintenance means at this subcarrier. When between the adjoining lift 
beams has estranged by this and the center position of a processing station is located in the estranged location, or when 
the maintenance location by the work-piece maintenance means with the time of carrying in of the work piece in the 
same processing station (metal mold) and taking out differs from the migration location of a crossbar, work-piece 
conveyance can be performed certainly, without receiving constraint in the die length of a lift beam. 
[0044] (3) Since the configuration of a carrier and a subcarrier becomes simply compact and lightweight-izing and a 
miniaturization can do a work-piece transport device by constituting the driving source of a subcarrier from a linear 
motor, capacity of other driving sources in a work-piece transport device can also be made small, and there are also few 
manufacturing costs and they end. Moreover, the chatter of the bar at the time of deactivation and inching can be 
stopped for a work-piece transport device by lightweight-ization, and the endurance of each part of work-piece 
equipment can be raised. Furthermore, since improvement in the speed by the linear motor and high location precision- 
ization can be attained, even when there is a part where a conveyance pitch is longer than others among two or more 
processing stations, it can follow enough and correspondence in high-speed operation of a press is attained. 

(4) Cost can be reduced according to need by forming one pair of carriers which equipped only the lift beam 
corresponding to the conveyance area for which a bigger delivery stroke than the conveyance area between other 
processing stations is needed with the subcarrier which constructed across the crossbar horizontally and which counter 
mutually. 

(5) Since a crossbar can be moved to the location exceeded outside this edge when a carrier moves to the longitudinal 
direction edge of a lift beam, connection with the ingredient feeder or product taking-out equipment formed, for example 
in the upstream or the downstream of a processing station, respectively becomes easy, and the degree of freedom of 
process planning goes up. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is the whole perspective view showing typically the transfer press with which this invention is applied. 

[Drawing 2 ] It is the front view of drawing 1 . 

[Drawing 3] It is the flat-surface sectional view of drawin g 2 . 

[ Drawin g 4] It is the side elevation of drawing 2 . 

[ Drawing 5 ] It is the front view of the subcarrier driving means concerning an operation gestalt. 

[ Drawin g 6] It is the right side view of drawing 5 . 

[ Drawing 7] They are other examples of a carrier driving means. 

[Drawing 8] It is the front view of the work-piece transport device of other operation gestalten. 

[ Drawing 9] It is the top view of drawing 8 . 

[ Drawing 10] It is the side elevation of drawing 8 . 

[Drawing 1 1] They are other examples of a subcarrier driving means. 

[Description of Notations] 

1 [ — A lift beam, 14 / — Servo motor (lift means), ] — A transfer press, 2A, 2B, 2C.2D — A press, 10 — A transfer 
feeder, 13 15 [ — Vacuum cup equipment (work-piece maintenance means), ] — A carrier, 16 — A linear motor (carrier 
driving means), 17 — A crossbar, 18 19 [ — A subcarrier, 31 / — A linear motor (subcarrier driving means), 37 / — A 
linear guide, TO, T1 and T2, T3, T four / — Conveyance area, W1 and W2, W3, W4 / — Processing station. ] — A linear 
guide, 20 — A slide mechanical component, 27 — A linear guide, 30 
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[0 0 12] *fc» 3*811*. SnSfiEKfclvc. BJ8B 
'J 7<7>i*. EtMc»«-r**«i: < 1 1 1 *HiffiE£ 

£{tU<7>*r0** >J 7IBI=I*M»* nx/<-*«* Lfc« 
j£<h Ltl>5o 
[OO 1 3] «3*«!l:i<i:*£* H»0)*^U7a)rt-C 

■y-^*^UT*Kit*tt«i*. *bmh-«> a 

it«\ hP-^(D4SKtt«a>*#*izjti: 

2. atf*t , j7i*?t^ , j70x hp— 
^3>rao»aie^j:y t**i***«<fey. -0>i§ 

^(DSBiSe^^jb^^oinxx-x— a MSj<D|Jft 
»xy7fctt* *PX/<-£«*Lt=1t^*-v'J7£«» 

x.fcSL^^c*f^$]-r^ 1 ^(D^vu^^^it^o cmcj: 
y. ^px/<-*it»«aBLfc*vU7*Krtfc«a)a 
lXf-S/a>MOI»iSxiJ7cfcy ts wtisyxh 

So a CMttxxf-v 3 

3 y 7 h e-AiccD^. ^px/<— *»SBLfcit^*-v 
ursffltx.fcsi^irwRi-r* 1 #<D**UT*Rit*c 

[00 1 4] sushi** *i»B7b2*3»9ia>ivr 
ttAMrfc^-c, +t'j7^';7 he— Ao>Miffl*-e»» 

h e-A0>i»*&** y Ta>*»*rti=*tt ur 

[00 15] m4f&BJHc£££. ^'J7A<'J7 he— 
AO>»«*-CfMlLfcB»lz % »?^'J7W9PX/< 

-*y ? he— A(DM»ffl^e»*^U7'»»*rsia)^iz 
y. y?he-Aa>«*ic«ttsftft::ifc<?-*» 

a«l*IBlTf*, x«RtW»»i:fc«i#lc. 'J7 



AH±<DWtt»3b<*nxx7 L -v3><oiiiS+A (fcS) lc 

*PX/*-£»»$1*4c£rt<-e#4 0 
[00 1 e] §S5*Bj§ii. ^uxp^xii^uxrel-er?- 

B£*u ±T»aaicRitfc*«:< i»a>y 7 he 
— A<t, ftif^u ^ he— aicru^ he— 

¥*lRl^»o-C»»WtBI=Kltfc*ft< it, 1 OOMr* 
U7i:, l!JE*-VUTl3KCt&*Lfc#-< KI=»oT** 
'J WIM-Rltfc* U7(h, Si* 

rr»i^-r4«rEi»a)-»t^*-vU7'iHicfltSRL. "7— > 

<K»WE«:7— 9«M*¥IR«Kltfe^PX/<— 

ttU7tf«j ^ he— Aa>fliffl*-c»MLfc»ic % 

»E*^^U7**f-< K"T**V Kf*U 7 he— A<7) 
[0 0 17] *5«WlCcfc4^:. *4»IHl::j3lt*1t? 

^rvUTa)ffiSi^KA<y-T^E-^r*35:<rt,. mxit 
it- *^-^Sl(D«§, *«iM**:***y7«e«> 
■■>Et»fcn=, ?-'Jt^h*«fflLt*t'J7 
cD^SHr^aiSF-arrit^-v 'J 7*flHHdl*fc*ftl::& 
ivc* % W4*WtlBflKpai||*»4cA:3b<T?#«. 
[0018] »6SB«iia* ^uxrtxii^uxH-e?— 

*lRjfc»LSfi*fiia)B8+*l3EBSF*i. ±TW}&&t 

ztLtcptji <tt,i*fl)«j7h e— At . MEy 3? h e 

-AlclS'J? he— A<7>*#*rfiJlc;ftoTe«|pr*6lzK 
ltfc'>fc< 1 O0*t'J7fc, ffiE4rVU7'lcH«t 

itfe-y-^+^urt. ffiE-y-^vyrfrtsjt^tifc^ 

^ he-AO)*»*-e»»Lfc«Hr. «E»?^'J7 

$av K-f ki*u ^ he— A<0Ms«^fc>**uT 

[0 0 19] S6Mi:J:|>(!:, ffi 5 SBElcfclt*^- 
»Wl*Hi:*tL6*lcllltfcW< i: 1 1*0)'J7 h 

e-A<7)ftt?yi^. £=e3Sfta>»+*ic*ft<t*-* 

®'J7hlf-ASEllfci*tft^ C(Dcfe5*»* 
■e*»5»Wi:H*a)a!ll*<»6ti«t*rc % 

ai»Ba)aijit*i/>^ucL-C3>/^ nb-c#4. 
[0020] 

xttKtt£Kflii=Km-r«. **\ si ~^4ic£-3# 

h^>x?T:?uxi::o^-ciftB;j?-£ 0 am. *^§b^ 

*<affl**t* h^>x^7^uxs«aMiz*-r±«:» 
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m3. H4ii, *ti?*im h^>x?T zfis^ow-mm 
® m ft £ t/ ffli ® m r* fe & 0 

[00 2 1] BB1* H4fCfcl^-C. h^>X37T^L/X 

1(4. MbS4xfctt» (***»l|-ef*4o) 

«rt**tTfey. h2lC»j£LfclDIX 
f-ya>W1-W4fixt^§ 0 h^>X^7^U 

a. *$d:i/Bfflj4aa-r* h^^x^r^-r— y 1 o» 

fil^C, BUXDSW*?— JM 10>W£±ft. ^ffl'J^» 
[002 2] h7>X77?UXlS*«tS#?l/X 

5 A^u-cais^tu fro_b*a (E^-ti-T) a«»y 
(tf>*i**;ux* 6 AtfRit&tifc't? Kettiir^ 

6o fcfc\ tK;ux^ 6 AICI4A— tf >^7t^;ux^. X(4 
[0 0 2 3]«St4?UXJ.-7h2 I ZWlt* V — 

»r»fi]LTi»a>73^-r h7, 7/»<-t*L-f*LjiR* 

tltl^io ftT^'T K7WICI4, ffi&f?*?^** K 
ttlcRlf&ttfc* 2 1 , S.l/iS>-<>^E— ^ 

2 i ^mnmrnztiz?^***— ;u2 2.mtt?z>* 

[0024] □>hP-73(i, "7>r 2 P =J > tf a. — £ 

*Wtlkftft * ?Ptv»<i: ifOT ft KM * M * T ft 
y. **if*i©X7-f KBM2 0 6«iLtX7-f K 
5 gH$^&^ft^*u7>'J^ hiB®)¥ 

R« *^UTK«i#R&tf , 7— 5?«lf^R*«»LT: h 
7>X777^-?1 0$ii)t^t<Dt*fe^ o ZC7)I3 
>hP — ^314, h 2§C0X^>f KWK 

»2 0S*tLftl«»t*W1 ~W4*I|$P^I9:3 A- 3 
Dt, Z n b (DW 1 - W 4 aai^S 3 A - 3 D L 

T«J«Bi-r4ttSiM»*R3Et*ft?LTl^o 
<DW1 ~W4fl]fflN£®3 A~3 DI4. HttWfc*Sk:?U 
XO)ft«l*Rfcn»<f:«tt**LTtey. »(BLfc*PI 
Xf-V3 >W1 ~W4(DX^-f KSM48&2 0Ji(DX 

SlrcBBrrSo ttfttt»¥R3 ei** 9— 9lni«& 
t&X7^ K5lc*HS*r*Wl ~W4ftj£P^I9:3 A- 3 



MLfc^XXr-V3 > (W1-W4) (DX7^ KB 
l»2 0SM»lt, #X7-f K5H±*H«WBt 
<5>o *fc* n>hP — ^3(4. h7>X777^f-?1 
0£$m?Z>tztb<DT 1 ~T 4»Jffl)^|g3 F~3 I £ffit 
^.Tfcy. T 1 ~T 4ftm^®3 F~3 I 4 
OCD^-r— K-3.— «y h 1 2£**i^;fr«]»LTl>4. 

[0 0 2 5] »|:, h7>X777^r-^1 oicol^r 
SHU*"*. h^>x^r^>r — y 1 0(4. &Jjdxxt— 

texf-va >wi -W4HicMo-c^i/fif5Anxx 
f-v3> (ZCTM4W4) 0>T««l::**l*hRj6S 

tife»axu7T 1 - T4rt-cTaE«i3jiii*»a6-r*t > 

OT?fty, B2, 3 iCTFf 5 'J7T1-T4 
rt(^ j eti-6tiiEg$+i/--4ocD^-f — Ka- v h12f 

[0 0 2 6] §7>f-K3.-7 hi 2(4. JUT<D*><Z>£ 

icEBSJv ^ox^^Kt-vay^fiU^J:? 
t*T*«H=«B Lf=£:& 1 >^(7)±Tiftg^c!: Sttfc U 
7ht-A1 3. 1 3Ji^.ttN|) 0 ZOtSUJ^'J 
7ht-A1 3, 1 3(D±mzit. l )Z> HM— tP^E— 
>14, 14t, 'J7ht-Al3, 1 3 left* £ *U 
hME'J? tf^— * 1 4, 1 4|Cc*:o-C-hTEM 

Sh«$tMltti 4 at$«t«'J7 hBM^RtfRlf 

5*lt8U, ^-T^T 1 ~T 4*J^]^|S3 F~3 I 

&**ne*to> 'j 3? hgesi^isic^jffljfi-^^ai^-r « c £ 

-ttt-PtKO U7h e-A 13. 13 OTgPlX(4. ^rV'J 
7 1 5, 1 5tf'J7 ht-A1 3 0S#73l^lC^i(iilffi 
l=Rlf&*LTl*£o U7htf-A1 3t^rtU71 5i 
(DmiZit. *tl*tl0)** U7 1 5 £ «J ? h t*-A 1 3 
<D***fil=»B-r4U— r^E— ^ 16,16 (16# 

■) **t4*^u7«i*a*ii*T6y, 

T 1 ~T4«H]«U£R3 F-3 I ^^-ttl-PttO)*^ U T 
tt»*Rlc»]»fi**Hl*'r4Ci:lCcfey. ^'J7^ 

[00 2 7] ^i^lC. §^iJ71 5, 1 5a)TgPIC 
(4. f*lftl^7"^'J7 3 0, 3 0 (l¥$ffl(4^i£-r 
*) A<'J7he-A1 3(7)S^73rS)IC^lftg?tlcRltt, 
ttTfcy. +^'J71 5tf^U73 O^COfellC 

(4. mm[rik&?&&o\zv?**>)T3oz*c*i)T 

1 5©8l»fitfth%'J7he-A1 3(D«^7j(S]Ic 
■■t6*7 , + t , J7Bi¥»t It^'J^-^ 3 
1,31 )t)<Rlt^+LTl^^o Sl^^C^^S]-r'5^^ 1 >?r<7) 

^'J715, i 5izRitfc«rE-9-^*vyr 3 0. 3 
op B iix(4^px/^— 1 7 *<§gig^*xrfcy , ^ox/\- 

17(Cf4. 9-9fi»?Bl8tLt, 
l£RJr5£»@Rjf (*^Jfi^S§T*l4 4MRfr) ^aftprfBtt 
/<*3.-A*^^»«3&<R(t&*irL^* 0 ft*nx/<— 
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1 7§<7>r7-^«}#^i9:1 8ICI*. »J6*-*T 1-T4 
MW*S3 F-3 I ^f>*Jtt«^A<A*aF4irfey. C 

[0 0 2 8] afclC H5. jU6|cS^l^r. 

<D6fflJBffB|-C?fc*o B5, BediM-J:?!::* 'J 37 he 
— A1 3i^^'J71 5C0^U— A1 9 £ OH!:: 7 — 9 
»a*BlC»or 'J-7t-* 1 6«EttU C<DU- 

-TK2 7, 2 7 £lfi|£LTl^o #U-T*V K2 7 CO 
*V K 2 7 a li U 7 h tf-A 1 3 (DTIC, £*r 

'j-r^r-r K2 7<d^v ksm*2 7 biififB^u— a 1 
**U7i 5^y-T*-r K2 7rz»oTStitLres: 

*-*1JfWfJH 6at, 2«*{* (&5&ttttXfi7** 
16bt())3%, l^ti^-Jli'J^ 

J:5*^U7 1 5«i:*8LTfey, 1«a-{JH6a 
l3»fE;-f *ftT 1 ~T 4frJ®)#fS:3 F-3 I fr&MflHI 
#*A*t4^tl:J:y, ^'J71 5J'J-7AV K 

2 7 |C}ftorff«3feaS^*fif*1±*Ci:^-C»#-& cfe 5 

[0 0 2 9] +t'J7 1 5(7)37U— A1 9 t-fr:* 

^V'J730(D7U-A3 2 £ (DBA Id*? — ^ JSjS^IrI 
f^ot'J-T^-^ 3 1 £IBRU dOU-T^E-* 

3 1 >»3ISlRllCj»or 'J=7*fV K3 
7, 3 7SSRLTl^ 0 ft'J-7*VK3 7(D^ K 
U— ;U3 7 ali^«J7 1 5(07l/-A1 9(7>TSI^ 
*fc'J-7#-f K3 70)*V KB*t3 7 bli^^^-v'J 
7 3 OCD?U-A3 2(7)_h®|Z^tt j ett^y^Itt>*tr 
fey, #-f KSM*3 7 b(**V KU-;U3 7 aCHIL 

7 al* % +-VJ71 5tf'J7 ht-Al 3 0)*#*|R|«| 
^IC^®)Lf_B#|-. Rij^he-Al 3<D***|6l4B» 

cfc y u 7»»*fimsi^S6ai-r * j: 5 u:» y rait 

&*ITI** 0 *fc* *U— T=E— * 3 1 ic«fcy % ^ax^e 
tlto-*-?** *)7 3 Otfit) K3 7lZ»-3Tajl 

LTgj^T-^S^dlrfcoTl^o ffE>J -7^E— £ 3 

1 Sfllrt-r* 1*3^;U3 1 a 2;^#i* (sasattf* 

XI**AflHMfc&*6«:*) 3 1 bt^^^s 
fflm'J71 5(D7U-A1 9ffl|C % LN-rtL*N<ft*l± 
MIS- Jj t *frft "T « & 5 V- Z?*r -V 'J 7 3 O 0> Z7 Is— A 3 
2ffllJ|rftKLrfcy. 1 ^n-r^3 1 alzWEB-rsftT 
1-T4«W«3 F-3 I 3&^«|»«-^*A*-r«C 
fclcAtL »^'i730t'J=7*-f K3 7|c»o 



-So 

[0030] ±E«fll(D-9-^*^y7K«i*lB:a> 

ft»*KWr*o y-T^E— ^ 1 6i:d:y*t l J71 5 
MEM2F*i4i. *t'J7l 5li'J 7 htf— A1 3CDg 
**l«l::»i!r*-4. *fc, 'Ji7^-*3 1lC*W 
*^y 73 0*<JE»Stt4t. t?*t»J7 3 0im 
U7 1 5<0»»iSi6]lc»»rr£ o ctilcj=y % -bf-^-v 
'J730tt*v'J71 SfrfcfLT* 6fr*7-b^ hLT 

■iim'J7 1 5RW^'J7 3 0a)§8iIS 
JMULfct^tary. 5atf»?*t'J7 3 

oa>»tt**-t*t-€ f *tss*ir«i»'r4cfcic < fey % * 
px/<— i 7(Djilt^9-^ i icDMiH(i^^*J 

[003 1] 112. H3$#SBLT. fel±<Dcfc 

?&1gJ$<7> h^>X^T^-<— $M Olcj:*?— * 1 1 

5*<±#iztei:fct>, Bffficott*tt«irfc*y^ htf— 

A1 3 0)^^'J7 1 5£y — 7^ — S» 1 6lCcfey «J7h 
tf-A1 3raotJPIXf-V3 >W1 fflCOSaJ^fS] 
ltT»»Sl±*. 7-*»»EttJ&<**y7 

730im'J71 5(D?-**S»fi]«**tt1tlzK 

•J 7 1 5 0>8»EJ|tf£lt-e(*afc**i«:t^ii*. 
*>*DXX^— ->a >W1 (DttBA^y 7 he— A1 3<7>3g 

SBcfcy*n*i^fe-&ii^fcr± % u-7^e— ^ 3 1 y 

t?*t«J730S^'J71 S^^-^ttftiil^lSliS^ 

*ttl*y t»xxf-i/a >wi fflyicR)T^5iSl^-^-b 
h-r*ck5rc»»si*-« 0 zttic^y. *?*t»J7 
30M^px/^-i 7ii^-tt-?n*nxx J r— >w 
i<7)0S*^ti:M (12, i3*0)ZjSaii^L^^ 

^'J73 0A^PX/\-1 7A^#KB) ±*|Z^ 
»U C7— ^«H»*«1 8) $ 

*pxx^- ->3 >wi ©c;— <7»*e«ic»i(i$-&ft 0 
1 1 ^m^Zo 

[0 0 3 2] CCDgL l )Z? he-Al 3$±g^ft, + 
•VJ7 1 5$T3IE«o*yaix^T~ va >W2ffliJ(7)iS 

?*tU730ft*t'J71 5tHC<Ta*lPllcR[fffi 
5§»^iS*-y-. +t'J7 1 SCD^— ^»3l*|p]HS*Aa 
«*y tinxx^— i/g>W2ffilcBff36E>lt3f-7-fe'y h 
S1±T. t^ , J7 3 0&^PX/\-1 7^^JDXX 
^-i/3>W2(7)IBS**(iB (12, !3 4"<Z>-/5S&|i 
t'i Lfct^V 'J 7 3 O PX/N- 1 7B£# 

Hi) l^^iS^-a-^o CtVfC^y, /<^ra.-A**v^SS« 
C7 — ^«}#^I9:1 8) ^0IXf-V3 >W2C0 r 7 — 

*»»<asi::{ag£t!-£ 0 *Lt, c<D<iar* y ^ h e 



(7) 
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Xf-v3 >W2^7Y K5*<^£lcTI&Lfc:l>5*> 
ic N oiuimixf- ya >w2-eo)^ , uxj[iDX*<ga$& 

730M^P7/\-1 7*<X^>f K5Mitf*L 

[0 0 3 3] »l*T* JOX^f- 3 >W 2 T?0!)A]X3^ 
fclTLfcb, Mx'J7T2trt»^xijrTia)7>f 
— K^L-y hi 2£[^ir % t)y htf-Ai 3, 'J 

71 5SW?*^'J7 3 0<0»»lcj;y <7PX/<— 1 
7*»»S1±*o fit, -*it>i:H«I^Lr»iSxij 
7T3, T4irfci\Tt>. tttf*i©7-f-Ka-^h 
1 2£f5]*ilcig!&-r£c£T% it«X'J7T1- 
T4t^9-^»A, »UJ*ffLV flfc£ttl=(*ifti£xy 

fc\ S6«BKI* % +-VJ7 1 5M-9-^-vU7 3O0^ 
l$'J7he-A1 3 36<»ihLfc«ffi-CfT5a>-eii3S: 

r*#. *nx&s (iiiEXhP-^^) ^<tt^ 

[0034] &\z % *SHfi^»lcj:*JaiR£lftwr*« 
(1) SS(DftPlXf -y a >^ -5 h 7 >X 7 7 ^ 

*i»(BLfci»a>U7 he— ai 3. ^3&r>—<7mm 

©U7 ht-Al 3. 1 3lC^0^7arS]lC;ttor^T^ 
(DiBlJ^fS (±E*Jfi»ffl-Cf* , J-7' : E— ^ 16) \z cJ; 
yffi»**l5*-V'J7 1 5, 15£»|-J\ ^iblZ^CD^r 
■VU71 5, 15l:W^'J730 ( 3 0^^-n^iX 

-tf-^V'JT3 0, 3 0^^-7^3 1, 3 HCcfc 
yK»-r4«*:5l3L. WW** 1«(Dt7"^'J7 3 
O, 3or B 1lc % A*^^SBftif<D9— 
^151 8^ISlffc^ax/^i 7^g?^L/- 0 -Of- 
tf>, SiDlXf- va VPalSlc^ft^ftttlELf-^v U 
7^15, 15M^^V , J7 3 0, 3 0m»$ 

*Uc<fcy % Bi»t««ixxf-i/3 >H<Z>»2ltf*;/^*< 

**t-e*i»ft* h^vx^r^uxizfeiNr^. mm\z 
it, k^>x?t^ux^ >cds£ magics <ta 

^nj:5^h7>X77^UXt*feott, TZ?=y<< 
h<D§P^irT-f Kjux^— i>3 >£t£H"f ;*a>Anx 
x^-vav^itS^-^^SftaiT'^^a)-^. £Jjqxx 



[00 3 5] ( 2 ) »IXf-v 3 'J7he 

~ai 3(D^x hp— ^su^pxa— 1 7<Dinyx 
hP-^A<*ix^tiS»-e#*<7)-e. ^-^SJt^iao 
iSU ^E— v 3 >&U^<D$-f 5 >y$Mxxf-v3 

>§(7>JIjSt&S (7^-Ku^) 

(3) ^»J71 5. ^*t>J73 0(Dffi«l#ia:$* 
tL-ptt'J-T^E— £ 1 6. 3 1 l:icfcyfl|JifcLTl*ftfc 

^^'J71 5^u:-ti-^^r-vyr 3 ocD^i/S^vv^ 
;u-r^o=i>/^ Hefty. 7-^«BSi»«*«»bfe 

IE»ias<DS**']*S<T?#. §Sii£=ix hV>ft<r-f 
to 7-*»a*«a)li«br=cfey. jBMttJtft 

fr. U-T^-^ir^^^^b. ;§{i»|$jt<ba<U;K£ 

«»<©*xx^— s/3>p H iT?»ise^^3&<*<*:y 

*a*Efc»j£prt&|::ft-& 0 
[0 0 3 6] (4) iBMifl-CI*, ^PX/\-1 7£ 
Ltc^^-V 'J 7 3 O ^ U 7 1 5lcl£ltTl^ 

x hP-^cD^ti^o^#^(r^i:r. «&a)**y 

71 SftM^ffimCD&W&T&tbX&i^VtJTl S\Z(D 
^+t , J730$»ltttcl:<, -a)«^'J7 

i 5 <7)<?*(7)i£ yx hp— si/+t'J7 i st-v-z?*- 
t'J73 ocox hP-^Mjnc^y^n-PHfiS^r?- 
*»i£EJI!i*SS-t?#«o Hffl±r*^-r^<t. anxx 

^r—>3 >P B 1<7)^e^7 t A<ftb<7)*PXX^-~V3>Pp1CD 

»aie^^j:y t*#u^»*A<ft4. h^>x 

^T^LxXCDSi^flljCOMXX^— V3 > (W1) Tf 
(i. ^7>^W0ilDIJt§^T% &xfiiaig<7)#^ 
aicttttLT* AHO>^raA<**<fty* HDIXf-y 
3 > (W1) d:llDIXf-V3 > (W2) PeKDSgiHtf^ 

^li. ^xHia^(D*axx^— >p B lo»aitf^^cfc 

XXf- V3 VPelCDSK^xUTfCli. ^PX/\-17 5 

flts y r 3 o *fcsiMc»RiTr« i » 

WVJ71 5£i£(t£o Z+lf-^y % ^PX/*-1 7 
£itfgtiHgL*:*^'J7 1 5^»ltfc<ft<7>*nXXir-v 

3>r B ia)tft^xg7ci:y T^^ft^yx hp-^^ts 

COJ:5lc^ftiH3XX^— va >ir»jC-T4y 7hkf- 
A1 3lc<7)^. <7PX/<-l 7$«§BLfc-9-^^U7' 
3 O &fl|*.*:£lMCttl4-*-« 1 *t(D^r-V 'J715 S»lt 

So 

[0 0 3 7] (5) +-VJ71 5*<'J^ he-Al 3(7) 
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wvj73of^ K-r^y-rav K3 7cd#-< 

K U-^U 3 7a t^MSE U7h tf -A 1 3 0)*^|p|4B« 
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